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(54) A communications wiring system including a reconf igurable outlet assembly 



(57) A communications wiring system includes a 
communications network interface device (10) for rout- 
ing a plurality of source signals between respective 
ones of a plurality of types of electrical sources (16) and 
a number of reconf igurable outlet assemblies (54). Each 
reconf igurable outlet assembly (54) selectively estab- 
lished electrical connection with predetermined ones of 
the electrical sources (16), via a cable (46). The com- 
munications network interface device (10) receives and 
splits the source signals into a predetermined number- 
of subsignaJs which are routed to respective reconf ig- 
urable outlet assemblies (54). Each reconfigurable out- 
let assembly (54) includes an outlet and a number of 



interchangeable electrical connectors (68). such as 
modular jacks, adapted to be removably mounted to the 
outlet assembly (54) for establishing electrical connec- 
tion with a predetermined electrical source (16). In order 
to establish electrical connection with a different electri- 
cal source (16), a first electrical connector (68a) can be 
removed and a second electrical connector (68b) can 
be inserted therein. 

Accordingly, the communications wiring system can be 
readily reconfigured by interchanging the'electrica! con- 
nectors (68a, 68b) to establish electrical connection 
with different electrical sources (16) without rewiring. 
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Description 

The present invention relates generally to wiring 
systems and, more particularly, to wiring systems for a 
communications network. 

The wiring systems of many modern buildings and 
residences typically include a number of separate wiring 
systems. Each wiring system is generally dedicated to 
transmitting a predetermined type of signal. For exam- 
ple, many buildings include separate wiring systems for 
telephone signals and for cable television signals. Each 
wiring system typically requires a separate network 
interface device which interconnects a drop or source 
cable to each of the distribution cables which extend to 
respective outlets positioned in various locations 
throughout the building. Accordingly, each wiring sys- 
tem also generally requires a plurality of dedicated out- 
lets to provide electrical connection with the respective 
wiring system. 

For example, a telephone and cable television sub- 
scriber generally has both a telephone network inter- 
face device and a cable television network interface 
device associated with their residence. These network 
interface devices which are typically limited to external 
signal sources generally have a housing to provide envi- 
ronmental protection and are mounted to the building, 
such as within an interior closet or on an exterior wall of 
the building. However, it is not uncommon for subscrib- 
ers to require internal sources of signals, such as inter- 
nal networking, security, audio, etc. Accordingly, the 
network interface devices can include both internal and 
external sources. 

By way of example, a cable television network inter- 
face device receives incoming cable television signals, 
such as via a cable television drop cable which extends 
from the cable television trunk cable to the cable televi- 
sion network interface device. The cable television net- 
work interface device splits the incoming cable 
television signals and transmits the split cable television 
signals along each of a plurality of distribution cables. 
Both the cable television drop cable and the related dis- 
tribution cables are generally coaxial cables. Each dis- 
tribution cable is typically routed from the cable 
television network interface device to a predetermined 
location within the building. At the predetermined loca- 
tion, the distribution cable can be connected to a cable 
television outlet. The cable television subscriber can 
then connect their television to the cable television out- 
let to receive the incoming cable television signals. 

Likewise, a telephone network interface device typ- 
ically receives and transmits telephone signals, such as 
via telephone drop cable which extends from a tele- 
phone trunk cable to the telephone network interface 
device. The telephone network interface device passes 
through the telephone signals received from the tele- 
phone drop cable and routes the telephone signals, via 
telephone distribution cables, to predetermined loca- 
tions within the building. At each of the predetermined 
locations, the telephone distribution cables can be con- 



nected to a telephone outlet. By plugging an appropri- 
ate electrical connector, such as a telephone plug, into 
the telephone outlet the subscriber can establish tele- 
phonic communications with another telephone or other 

5 telecommunications device. 

While a telephone outlet may be in the vicinity of a 
cable television outlet telephone outlets and cable tele- 
vision outlets are oftentimes positioned in different loca- 
tions within the same room or in different rooms 

10 altogether. For example, within a bedroom, a telephone 
outlet is generally located on a wall near the head of the 
bed. In contrast, if there is a cable television outlet in the 
bedroom, the cable television outlet is generally located 
on the wall opposite the head of the bed such that the 

is television can be viewed from the bed. 

In addition, the distribution conductors which route 
the cable television signals and the telephone signals to 
the cable television outlets and the telephone outlets, 
respectively, are generally different types of conductors. 

20 For example, the distribution conductors for transmitting 
telephone signals typically include one or more twisted 
pairs of wire. In contrast, the distribution conductors for 
transmitting cable television signals are usually coaxial 
cables. 

25 Further, modern buildings may include other types 
of wiring systems, such as an internal intercom system 
to provide communications between different rooms of 
the building. An intercom wiring system is separate from 
the cable television, telephone and electrical wiring sys- 

30 terns and includes different distribution conductors and 
different outlets generally positioned at different loca- 
tions within the building. The intercom outlets can 
include both a speaker and a receiver for transmitting 
and receiving communications within the room, _resp.ec- 

35 tively. Finally, the residence or building, such as an 
office, may require a system for transmitting a variety of 
signals, from audio or security, to mini-networking. 

Although the various outlets are generally located 
at different positions within a room, a number of inte- 

40 grated outlet assemblies have been developed which 
include a variety of dedicated outlets. For example, U.S. 
Patent No. 5,117,122 to Peter T. Hogarth, et al. which 
issued May 26, 1992 (hereinafter the "Hogarth '122 pat- 
ent") describes an integrated outlet which includes a 

45 plurality of modules. The integrated outlet can contain 
separate modules to establish electrical connection with 
predetermined conductors of both a ribbon cable and a 
coaxial cable. The ribbon cable can include conductors 
transmitting AC power signals, DC power signals, televi- 

50 sion signals and telecommunications signals, such as 
telephone signals. The integrated outlet of the Hogarth 
'122 patent can therefore include one or more coaxial 
cable jacks, a telephone jack and a number of AC and 
DC power outlets. Accordingly, simultaneous electrical 

55 connection can be established with a number of con- 
ductors of the ribbon cable and the coaxial cable by tap- 
ping the jacks and outlets of the integrated outlet with 
appropriate plugs. Each jack or outlet of the integrated 
outlet of the Hogarth '122 patent is dedicated, however, 
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to establishing electrical connection with only predeter- 
mined conductors of the ribbon cable or the coaxial 
cable so as to thereby establish electrical connection 
with a predetermined electrical source. 

Another integrated outlet which can include a plu- 5 
rairty of dedicated jacks and outlets for providing electri- 
cal connection to AC power signals, telephone signals 
and cable television signals is described in U.S. Patent 
No. 5,064,386 to James L Dale, et al. which issued 
November 12, 1991 and is assigned to The Whrtaker w 
Corporation (hereinafter the "Dale '386 patent"). The 
electrical outlet of the Dale "336 patent can include 
coaxial cable jacks, telephone jacks and AC and DC 
electrical outlets for providing simultaneous electrical 
connection with cable television signals, telecommuni- 15 
cations signals and power signals, respectively. In par- 
ticular, the various jacks and outlets of the electrical 
outlet of the Dale '386 patent establish electrical contact 
with a number of conductors of a hybrid cable which 
includes both power and signal conductors. While a sig- 20 
nificant advance in the art, each jack or outlet of the 
electrical outlet of the Dale *386 patent is also dedi- 
cated, however, to establishing electrical connection 
with only predetermined conductors of the hybrid cable 
so as to thereby establish electrical connection with a 25 
predetermined electrical source. 

See also U.S. Patent No. 4,758,536 which issued 
July 19, 1988 to Vernon R. Miller, et al. and is assigned 
to The Whitaker Corporation; and U.S. Patent No. 
3,842,320 which issued October 15, 1974 to Casper 30 
Kiesling and is assigned to the Raymond Lee Organiza- 
tion, Inc. which describe other types of integrated elec- 
trical outlets. 

It is therefore an object of the present invention to 
provide an improved communications wiring system. 35 

It is another object of the present invention to pro- 
vide an outlet assembly which can be readily reconfig- 
ured without significant rewiring. 

These and other objects are provided, according to 
the present invention, by a communications wiring sys- 40 
tern including a communications network interface 
device for routing a plurality of source signals from a 
plurality of types of electrical sources via a plurality of 
cables, and a plurality of recorrfigurable outlet assem- 
blies, one of which is associated with each cable, for 45 
selectively establishing electrical connection with the 
plurality of electrical sources. 

Each reconfigurable outlet assembly includes an 
outlet and a plurality of interchangeable electrical con- 
nectors, such as modular jacks, adapted to be remova- so 
bly mounted to the outlet. Each connector is preferably 
designed to establish electrical connection with a differ- 
ent electrical source. Thus, the connectors can be read- 
ily replaced or interchanged to provide electrical 
connection with a different electrical source as desired. 55 
Each connector includes means for establishing electri- 
cal connection with the distribution conductors of the 
respective cable which are connected to a predeter- 
mined electrical device so as to thereby establish elec- 



trical connection with the predetermined electrical 
source. Each connector also includes removal means 
for disconnecting the connector from the respective 
cable such that the connector can be removed from the 
outlet and another of the plurality of interchangeable 
connectors can be mounted to the outlet to establish 
electrical connection with another electrical source. 
Thus, a single outlet can readily provide electrical con- 
nection with a variety of electrical sources, such as 
cable television, telephone, and low voltage DC power. 

The outlet of the reconfigurable outlet assembly 
generally includes connector means for positioning pre- 
determined ones of the plurality of individual wires of 
the respective cable in a predetermined order. The out- 
let also includes a housing having a first surface and 
defining an internal cavity which opens through the first 
surface. According to the present invention, each of the 
plurality of interchangeable connectors are sized to be 
individually inserted within the internal cavity of the out- 
let and to removably mount to the connector means of 
the outlet. 

More particularly, the connector means can include 
a plurality of elongate conductors. Each elongate con- 
ductor has an insulation displacement contact portion at 
a first end for establishing electrical contact with a pre- 
determined distribution conductor of. the respective 
cable. In addition, each elongate conductor has a resil- 
ient contact portion at a second end, opposite the first 
end. for establishing electrical contact with a comple- 
mentary connector inserted within the internal cavity of 
the outlet. The resilient contact portions of the elongate 
conductor are preferably arranged in a predetermined 
order. 

According to one embodiment, the removal means 
of the connectors includes a deflectable tab having a 
raised shoulder. The housing of this embodiment also 
includes means for deflecting and cooperatively engag- 
ing the raised shoulder of the connector as the connec- 
tor is inserted therein. According to the present 
invention, the plurality of connectors can include televi- 
sion jacks, cable television jacks, speakers, receivers, 
and DC low voltage power outlets. 

The communications wiring system of the present 
invention also may include a communications network 
interface device including subdividing means for split- 
ting each source signal into a predetermined number of 
subsignals. Each subsignal is then transmitted by a 
separate distribution conductor to a reconfigurable out- 
let assembly. The communications network interface 
device also includes output means for arranging the plu- 
rality of distribution conductors into a plurality of cables. 
Each cable preferably includes a plurality of distribution 
conductors which transmit subsignals originating with a 
plurality of types of electrical sources, such as tele- 
phone signals, cable television signals and power sig- 
nals, for example. 

The communications network interface device can 
also include input means for receiving a plurality of 
source cables which are communicably connected to 
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predetermined ones of a plurality of types of electrical 
sources. Preferably, each source cable transmits a 
source signal from a predetermined electrical source to 
the communications network interface device. 

According to one embodiment, the subdividing 5 
means of the communications network interface device 
includes a printed circuit board defining a plurality of 
conductive traces. According to this embodiment, the 
input means can include a first connector having a plu- 
rality of conductors. Each conductor preferably has an 10 
insulation displacement contact portion at a first end for 
establishing electrical contact with a predetermined one 
of the source cables. Each conductor is also adapted at 
a second end, opposite the first end, for electrically con- 
tacting a predetermined conductive trace defined on the 15 
printed circuit board. 

Likewise, the output means of this embodiment can 
include a plurality of second connectors, each of which 
have a plurality of conductors. Each conductor prefera- 
bly has an insulation displacement contact portion at a 20 
first end for establishing electrical contact with a prede- 
termined one of the distribution conductors. Each con- 
ductor is also adapted at a second end, opposite the 
first end, to make electrical contact with a predeter- 
mined conductive trace defined on the printed circuit 25 
board. Accordingly, a distribution conductor can be elec- 
trically connected to a predetermined electrical source. 

More particularly, the insulation displacement con- 
tact portions of the plurality of the conductors of each 
second connector preferably establish electrical con- 30 
nection with the plurality of distribution conductors of a 
respective hybrid cable. In addition, the second ends of 
the plurality of conductors of each second connector 
preferably electrically contact a plurality of conductive 
traces defined on the printed circuit board which trans- 35 
mit signals originating with a plurality of types of electri- 
cal sources. 

According to one embodiment, the communications 
network interface device receives a coaxial cable for 
transmitting cable television signals. According to this 40 
embodiment, the subdividing means further includes 
amplifier means for amplifying the cable television sig- 
nals transmitted by the coaxial cable. 

According to the present invention, a first inter- 
changeable electrical connector, such as a modular 45 
jack, can be removably mounted to an outlet to establish 
electrical connection with predetermined ones of the 
distribution conductors of a respective cable, thereby 
also establishing electrical connection with a predeter- 
mined electrical source. If desired, such first electrical 
connector can thereafter be removed from the outlet 
and replaced by a second interchangeable connector 
which is removably mounted to the outlet to establish 
electrical connection with other predetermined distribu- 
tion conductors of the respective cable, thereby estab- 
lishing electrical connection with another predetermined 
electrical source. Accordingly, the same outlet can 
sequentially receive a number of electrical connectors 
which permit electrical connection with a variety of 



types of electrical sources, such as cable television, tel- 
ephone, and low voltage DC power. Thus, the outlet 
assemblies of the present invention can be readily 
reconfigured without rewiring the outlet. 

Embodiments of the invention will now be 
described by way of example with reference to the 
accompanying drawings in which: 

Figure 1 is a perspective view of building which is 
partially broken away to illustrate the communica- 
tions wiring system of the present invention. 
Figure 2 is a block diagram of the communications 
network interface device of the wiring system of the 
present invention. 

Figure 3 is a partially exploded perspective view of 
a portion of the communications network interface 
device illustrating the printed circuit board and 
associated connectors. 

Rgure 4 is enlarged fragmentary perspective view 
of portion of the communications network interface 
device illustrated in Figure 3. 
Rgure 5 is an exploded perspective view of a 
reconfigurable outlet assembly of the communica- 
tions wiring system of the present invention. 
Rgure 6 is a perspective view of a partially assem- 
bled reconfigurable outlet assembly illustrating two 
types of modular jacks. 

Rgure 7 is a cross-sectional view of an assembled 
reconfigurable outlet assembly following installa- 
tion, such as in a wall. 

Rgure 8 is a perspective view of an assembled 
reconfigurable outlet assembly having adapted to 
only receive a single modular jack. 

Various methods and apparatus embodiments of 
the invention are set forth below. While the invention is 
described with reference to specific preferred methods 
and apparatus including those illustrated in the draw- 
ings, it will be understood that the invention is not 
intended to be so limited. To the contrary, the invention 
includes numerous alternatives, modifications and 
equivalents as will become apparent from consideration 
of the present specification including the drawings, the 
foregoing discussion, and the following detailed descrip- 
tion. For instance, while the preferred application of this 
invention is directed to a wiring system for a communi- 
cation network of a building or residence, it has applica- 
bility to a section thereof, such as an office within a 
building. That is, the interface device may be a rack 
mounted installation in an office, or a portion of the 
building. 

Referring now to Figure 1 , a communications wiring 
system is illustrated. For this illustration, the communi- 
cations wiring system is installed in a house. As will be 
apparent to those skilled in the art, however, the com- 
munications wiring system of the present invention can 
be installed in a variety of other buildings and struc- 
tures, or substructures, without departing from the 
scope of the present invention. 



4 



EP 0 724 365 A2 



As illustrated, the communications wiring system 
includes a communications network interface device 10. 
The communications network interface device typically 
includes a housing 12 which is mounted to the house, 
such as in an interior closet or on an exterior wall of the 
house as shown. The housing, when exteriorally 
mounted, typically may comprise a metallic or plastic 
material to provide environmental protection and pre- 
vent undesirable tampering with the communications 
network interface device. 

As shown in block diagram form in Figure 2. the 
communications network interface device 10 of the 
present invention generally includes input means 14 for 
receiving a plurality of source cables 16. The source 
cables are communicably connected to predetermined 
ones of a plurality of types of electrical sources. For 
example, a first source cable can include a cable televi- 
sion drop cable which extends from a cable television 
trunk cable to the communications network interface, 
device and which transmits cable television signals. As 
known to those skilled in the art, the cable television 
drop cable is generally a coaxial cable. Similarly, a sec- 
ond source cable can include a telephone drop cable 
which extends from a telephone trunk cable to the com- 
munications network interface device and which trans- 
mits telephone signals. As also known to those skilled in 
the art, the telephone drop cable is generally comprised 
of one or more twisted pairs of wires. Accordingly, each 
source cable transmits a source signal, such as a cable 
television signal or a telephone signal, between a pre- 
determined electrical source and the communications 
network interface device. 

As also shown schematically in Figure 2, the com- 
munications network interface device 10 can also 
include subdividing means 18, responsive to the input 
means 1 4, for passing through or splitting the respective 
source signals transmitted by the plurality of source 
cables 16 into a predetermined number of subsignals. 
Each subsignal preferably includes the same informa- 
tion as the source signal, from which it originates. As 
illustrated, the subdividing means preferably includes a 
plurality of distribution conductors 20, each of which 
preferably transmits a predetermined one of the subsig- 
nals. In one embodiment, each distribution conductor is 
comprised of a plurality of pairs of twisted wires. How- 
ever, the distribution conductor can, instead, be com- 
prised of other types of conductors without departing 
from the spirit and scope of the present invention. 

According to one embodiment shown in more detail 
in Figures 3 and 4, the subdividing means 18 includes a 
printed circuit board 22 defining a plurality of conductive 
traces 24 thereon. The printed circuit board is preferably 
mounted within and protected by the housing 12. As 
shown in Figure 3, the printed circuit board is preferably 
mounted within the housing with a holder 26, typically 
comprised of an insulating material, such as plastic, 
which electrically isolates the printed circuit board from 
the housing. In addition, fasteners (not shown) which 
connect the printed circuit board to the housing can 



extend through apertures defined in the printed circuit 
board and aligned standoffs 28. The standoffs are also 
comprised of an insulating material to provide additional 
electrical isolation between the printed circuit board and 

5 the housing. 

According to this embodiment the input means can 
include a first connector 30. such as a 1 1 0-type connec- 
tor having a plurality of conductors. Each conductor of 
the 11 0-type connector has an insulation displacement 

10 contact portion at a first end foe establishing electrical 
contact with a predetermined one of the source cables 
16. Each conductor is also adapted at a second end, 
opposite the first end, for electrically contacting a prede- 
termined conductive trace 24 defined on the printed cir- 

15 cuit board 22 and, more particularly, for electrically 
contacting a plated through hole defined in the printed 
circuit board. 

Thus, according to this embodiment, a conductor of 
the first connector 30 establishes electrical contact with 

20 a predetermined one of the source cables 16 and cou- 
ples the source signals transmitted by the predeter- 
mined source cable to the conductive trace 24 with 
which the conductor is in electrical contact For exam- 
ple, the source cable can be a telephone drop cable 

25 which transmits telephone signals via a twisted pair of 
wires. Thus, each wire of the twisted pair can be 
inserted into a separate insulation displacement contact 
portion of the first connector. The signals transmitted by 
each of the twisted pair of wires are thereby coupled to 

30 and transmitted by a respective conductive trace 
defined on the printed circuit board 22. The source 
cables are not shown in Figures 3 and 4, however, for 
the sake of clarity. 

One or more of the source cables 16 can also be a 

35 coaxial cable, such as for transmitting cable television 
signals. Coaxial source cables are also preferably con- 
nected to a connector 32 mounted on the printed circuit 
board 22. For the sake of clarity, the coaxial source 
cables are also not illustrated in Figures 3 and 4, but, 

40 instead, the general path of a coaxial source cable is 
shown by a dashed line 34. As shown, the coaxial cable 
can be threadably engaged by the coaxial cable con- 
nector, such as by an F-type connector, as known in the 
art 

45 The coaxial cable connector 32 also preferably 
includes amplifier means 35 for amplifying the cable tel- 
evision signals to prevent excessive attenuation and to 
provide subsignals of a sufficient power level to each 
reconfigurable outlet assembly. Although the illustrated 

so amplifier is mounted on the printed circuit board 22, the 
amplifier need not be mounted on the printed circuit 
board, but, instead, could be mounted to an interior wall 
of the housing 12 of the communications network inter- 
face device 10, for example. As shown in Figures 3 and 

55 4, the amplifier is generally connected to an external 
power supply, such as via connector 36, which provides 
a supply voltage, typically 110 volts, to the amplifier 

Following amplification, the amplified cable televi- 
sion signals are connected to splitter means 38, such as 
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a splitter, for dividing the incoming cable television sig- 
nal into a plurality of cable television subsignals. In par- 
ticular, both the amplifier 35 and the splitter means can 
include a pair of coaxial cable connectors 40 and 41. 
such as F-type connectors, for threadably engaging 5 
opposed end portions of a coaxial cable which transmits 
the amplified cable television signals. Alternatively, the 
cable television subsignals could be amplified after they 
have been split without departing from the spirit and 
scope of the present invention. 70 

According to this embodiment, connector 41 of the 
splitter 38 preferably connects the coaxial jumper cable 
to a conductive trace 24 defined in the printed circuit 
board 22. The conductive trace can then be divided or 
split into a plurality of conductive traces such that the 15 
signal transmitted via the coaxial source cable is split 
into a plurality of subsignals, one of which is transmitted 
by each of the divided conductive traces defined on the 
printed circuit board. The splitter is shown in block dia- 
gram form in Figure 2 and a portion of the conductive 20 
traces of splitter is illustrated, in more detail, on the front 
surface of the printed circuit board in Figures 3 and 4. 
The remainder of the conductive traces, as well as the 
associated electrical components of this embodiment 
are generally mounted on the rear surface of the printed 25 
circuit board. 

As shown in Figure 2, the communications network 
interface device 10 also preferably includes output 
means 44, responsive to the subdividing means 18, for 
arranging the plurality of distribution conductors 20 into 30 
a plurality of cables 46. Each cable preferably includes 
a plurality of distribution conductors which transmit sub- 
signals originating with a plurality of types of electrical 
sources. In one embodiment, each cable includes distri- 
bution conductors which transmit subsignals originating 35 
with each of the different types of electrical sources. 
Although not illustrated, the system hereof may include 
a balun for load balancing purposes. 

In the illustrated example of Figure 2, the communi- 
cations network interface device 10 is adapted to 40 
receive three source cables 16 which transmit signals 
for first and second telephone lines and for cable televi- 
sion, respectively. Thus, each cable 46 preferably 
includes distribution conductors which transmit subsig- 
nals originating with each of the first and second tele- 45 
phone lines as well as cable television subsignals. More 
specifically, Figure 2 illustrates the distribution conduc- 
tors for the first telephone line as a line of alternating 
long and short dashes, the distribution conductors for 
the second telephone line as a dotted line, and the dis- so 
tribution conductors for the cable television subsignals 
as a dashed line. 

According to one embodiment, the output means 
44 includes a plurality of second connectors 48, such as 
110-type connectors, having a plurality of conductors 55 
50. For illustrative purposes, one of the second connec- 
tors is shown exploded from the printed circuit board 22 
in Figure 3. Each conductor can have an insulation dis- 
placement contact portion at a first end for establishing 



electrical contact with a predetermined one of the distri- 
bution conductors 20. For the sake of clarity, however, 
the distribution conductors are not shown in Figures 3 
and 4. Each conductor can also be adapted at a second 
end 52, opposite the first end, for electrically contacting 
a predetermined conductive trace 24 defined on the 
printed circuit board such that the respective distribution 
conductor is electrically connected with a predeter- 
mined electrical source. More particularly, the subsignal 
transmitted by the respective distribution conductor 
from a predetermined electrical source is coupled, by a 
conductor of the second connector, to a respective con- 
ductive trace. 

Preferably, the output means 44 includes a respec- 
tive second connector 48 for each reconfigurable outlet 
assembly 54. Thus, although the illustrated communica- 
tions network interface device includes sixteen second 
connectors to support sixteen separate outlet assem- 
blies, the communications network interface device can 
include any number of second connectors without 
departing from the spirit and scope of the present inven- 
tion. 

More particularly, the insulation displacement con- 
tact portions of the plurality of conductors 50 of each 
second connector 48 establish electrical connection 
with each of the plurality of distribution conductors 20 of 
a respective cable 46. In addition, the second ends 52 
of the plurality of conductors of each second connector 
electrically contact respective ones of the plurality of the 
conductive traces 24 defined on the printed circuit board 
22 which transmit signals originating with a plurality of 
types of electrical sources. Typically, the second ends of 
the plurality of conductors extend through respective 
plated through holed defined in the printed circuit board. 

Accordingly, each cable 46 preferably includes dis- 
tribution conductors 20 which are electrically connected 
to a plurality of different types of electrical sources. For 
example, a source cable 16, such as a telephone drop 
cable, can be received by and electrically connected to 
a first connector 30 mounted on the printed circuit board 
22. In particular, the source cable is inserted into the 
insulation displacement contact portion of an elongate 
conductor of the first connector such that the elongate 
conductor makes electrical contact with the source 
cable. As described above, the elongate conductor is 
connected at a second end to a conductive trace 24 
defined on the printed circuit board. The conductive 
trace therefore transmits the same signals transmitted 
by the source cable. As described above, the second 
ends of the elongate conductors 50 of a plurality of sec- 
ond connectors 48 are also preferably in electrical con- 
tact with the conductive trace transmitting the signals 
from the source cable. 

Likewise, a coaxial source cable, such as a cable 
television drop cable, can be received by a connector 32 
mounted on the printed circuit board 22. The signals 
transmitted by the coaxial source cable may then be 
amplified and split into a plurality of subsignals, each of 
which includes the information provided by the original 
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signals in particular, the amplified signal can be coupled 
to a conductive trace 24 defined on the printed circuit 
board. The conductive trace is preferably divided into a 
plurality of conductive traces such that the signals trans- 
mitted via the coaxial source cable may be split into a 5 
plurality of subsignals, each of which are transmitted by 
one of the divided conducted traces. As described 
above, the second ends 52 of the elongate conductors 
50 of the plurality of second connectors 48 are prefera- 
bly in electrical contact with the divided conductive w 
traces which transmit the subsignals. In particular, one 
divided conductive trace portion is preferably in electri- 
cal contact with one elongate conductor of each of the 
plurality of second connectors. 

By inserting distribution conductors 20 into the 15 
insulation displacement contact portions of the elongate 
conductors 50 of the plurality of second connectors 48. 
electrical connection can be effectively established 
between the source cables 16 transmitting source sig- 
nals and respective distribution conductors. As shown in 20 
Figure 2. the distribution conductors can then be 
arranged into cables 46 which, in one embodiment, 
each include a distribution conductor which is electri- 
cally connected to each of the plurality of electrical 
sources. Accordingly, the input source signals can each 25 
be split into a plurality of subsignals which are routed, 
via the cable, to each of the reconfigurable outlet 
assemblies 54. 

As shown in Figure 1. each cable 46 is preferably 
routed to a predetermined location within the house and 30 
is typically terminated at a reconfigurable outlet assem- 
bly 54. The reconfigurable outlet assembly selectively 
establishes electrical connection with the plurality of 
electrical sources via a respective cable. As shown in 
the exploded view of Figure 5, in the partially assembled 35 
view of Figure 6 and in the assembled cross-sectional 
view of Figure 7, the reconfigurable outlet assembly 
generally includes an outlet having connector means 60 
, for positioning predetermined ones of the plurality of 
distribution conductors 20 of the respective cable in a 40 
predetermined order. 

The connector means generally includes a plurality 
of elongate conductors 62. Each elongate conductor 
preferably includes an insulation displacement contact 
portion 64 at a first end for establishing electrical con- 45 
tact with a predetermined distribution conductor of the 
respective cable. Each elongate conductor can also 
include a resilient contact portion 66 at a second end, 
opposite the first end. for establishing electrical contact 
with a modular jack 68. One exemplary connector 50. 
means is the edge connectors described in detail in 
U.S. Patent No. 4,756,695 which issued on July 12, 
1988 to David Lane, et al. and is assigned to The 
Whitaker Corporation, the contents of which are incor- 
porated herein by reference. 55 

Each reconfigurable outlet assembly 54 also prefer- 
ably includes a plurality of interchangeable connectors, 
such as modular jacks 68, for example, adapted to be 
removably mounted to the connector means 60 of the 



outlet In particular, each modular jack includes means 
for establishing electrical connection with the distribu- 
tion conductors 20 of the respective cable 46 which are 
connected to a predetermined electrical source. Thus, a 
modular jack or other electrical connector can be selec- 
tively mounted to the outlet to effectively establish elec- 
trical connection with a predetermined electrical source. 

Each modular jack 68 also preferably includes 
removal means for disconnecting the modular jack from 
the respective cable 46. Accordingly, the modular jack 
can be removed from the outlet and another of the plu- 
rality of interchangeable modular jacks mounted to the 
outlet to establish electrical connection with one or more 
other distribution conductors 20. Thus, electrical con- 
nection can be made with another electrical source. 

The plurality of interchangeable modular jacks 68 
are preferably selected such that each modular jack 
establishes electrical connection with a distribution con- 
ductor 20 which is connected to a different predeter- 
mined electrical source. By selecting an appropriate 
modular jack, electrical connection can therefore be 
made with any of the plurality of electrical sources. 

For example, the plurality of modular jacks 68 can 
include a telephone jack 68a and a cable television jack 
68b which are adapted to mate with and make electrical 
contact with predetermined conductors of the connector 
means 60. Accordingly, each modular jack preferably 
includes means, such as a printed circuit board 76 hav- 
ing conductive traces 78 defined thereon, for electrically 
contacting predetermined elongate conductors of the 
respective connector means. Each modular jack also 
preferably includes conductor means for contacting the 
conductive traces defined on the printed circuit board of 
the modular-jack and for providing those conductors in 
an appropriate receptacle. For example, the second end 
of the conductors of a telephone jack typically includes 
resilient contact portions for establishing electrical con- 
tact with an appropriate plug inserted therein. In addi- 
tion, the conductors of a cable television jack preferably 
define a coaxial cable jack for engaging a coaxial cable 
connected to the subscriber's television. 

According to one embodiment, the outlet includes a 
housing 70. The housing generally includes a wall box 
71 typically comprised of a metallic or plastic material. 
The housing is generally securely mounted to a sup- 
port, such as a stud, within a wall of the building or on a 
movable partition wall. In any case, the housing defines 
an internal cavity which opens through a first surface of 
the housing. In this embodiment, the first surface of the 
housing can include a wall plate 80 which is mounted to 
the wall box and which defines at least one opening 82 
therethrough. Preferably, a number of openings equal to 
the number of edge connectors 60 mounted within the 
housing are defined in the wall plate. 

As illustrated, the edge connectors 60 are prefera- 
bly disposed within the internal cavity defined by the 
housing 70 of the outlet 54. In the embodiment illus- 
trated in Figures 5-7, the reconfigurable outlet assembly 
is adapted to receive two cables 46, each of which is 
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connected to a respective edge connector. However, 
the reconfigurable outlet assembly can receive one or 
any number of cables without departing from the spirit 
and scope of the present invention. For example, a 
reconfigurable outlet assembly which receives a single 5 
cable and, consequently, mates with a single modular 
jack 68 at a time, for example, is shown in Figure 8. 

Each of the plurality of interchangeable modular 
jacks 68 or connectors are preferably sized to be 
inserted within the internal cavity of the outlet 54 and to 10 
removably mount to the edge connector 60. Each mod- 
ular jack also preferably includes removal means, such 
as a deflectable tab 84 having a raised shoulder. Corre- 
spondingly, the housing 70 can include means, such as 
an aperture or window 86 defined therein, for deflecting 15 
and cooperatively engaging the deflectable tab and. 
more particularly, the raised shoulder of the deflectable 
tab as the modular jack is inserted therein. 

Accordingly, each modular jack 68 is securely held 
within the internal cavity of the outlet 54 so as to thereby 20 
establish electrical connection with predetermined con- 
ductors of the connector means 60 of the outlet. Each 
modular jack is adapted to be removed from the outlet, 
however, and replaced by another modular jack which 
makes contact with other predetermined conductors of 25 
the connector means and, therefore, is electrically con- 
nected with another electrical source. In particular, the 
deflectable tab 84 can be deflected, such as with a 
screwdriver, whereby the modular jack can be 
unplugged from the connector means of the outlet and 30 
removed therefrom. 

While a source cable 16 including a single tele- 
phone line is principally described, the communications 
wiring system can include two or-more separate tele^ 
phone lines. In this embodiment, each telephone line is 35 
individually split and routed to each of the plurality of 
reconfigurable outlet assemblies 54 such that separate 
connection can be established with each of the plurality 
of telephone lines by mounting an appropriate modular 
jack 68 in the outlet. 40 

In addition, although source cables 16 transmitting 
telephone signals and cable television signals are illus- 
trated and described herein, the source cables can also 
include cables or other conductors transmitting a variety 
of signals, such as low voltage DC power signals. 45 
Accordingly, the reconfigurable outlets 54 can include 
electrical outlets or jacks 68 for establishing electrical 
connection with these other sources, such as modular 
electrical outlets for establishing electrical connection 
with the low voltage DC power source. As will be appar- so 
ent to those skilled in the art, the modular electrical out- 
lets generally include different types of connectors to 
make secure electrical connection with the distribution 
conductor 20 transmitting the DC power signal. 

Alternatively, the modular jack 68 can include a ss 
receiver, such as a microphone, for receiving signals. 
According to this embodiment, another interchangeable 
* modular jack of the communications wiring system can 
include a speaker for transmitting signals, such as those 
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received by the receiver. Accordingly, a receiver can be 
installed in an outlet of a first reconfigurable outlet 
assembly 54 and a speaker can be installed in a second 
reconfigurable outlet assembly. The speaker and the 
receiver can be interconnected, via the distribution con- 
ductor of the communications wiring system of the 
present invention, such that the signals received by the 
receiver in a first room are transmitted or broadcast by^ 
the speaker in the second room. 

Accordingly, the communications wiring system of 
the present invention including the plurality of reconfig- 
urable outlet assemblies 54, can be readily modified to 
provide electrical connection with a variety of electrical 
sources via a single outlet and without significant rewir- 
ing. In particular, a first modular jack 68 which provides 
electrical connection with a first electrical source can be 
readily removed from the outlet and a second modular 
jack which provides electrical connection with a second 
electrical source can be installed or mounted within the 
outlet, without rewiring the outlet. Thus, electrical con- 
nection with a plurality of types of electrical sources can 
be sequentially provided by a single outlet without rewir- 
ing. 

For example, a receiver can initially be installed 
within a first outlet 54 positioned in a child's bedroom 
and a corresponding speaker can be installed in a sec- 
ond outlet located in the parents bedroom such that the 
parents can monitor the child's behavior. As the child 
grows older, the receiver can be removed and a cable 
television jack 68b installed in the child's room so that a 
television can be placed in the child's bedroom which 
receives cable television signals. Further, as a child 
grows still older, the child may desire to have a tele- 
phone in their bedroom, instead of a television. Accord- 
ingly, the cable television jack can be removed from the 
outlet and a telephone jack 68a inserted in the same 
outlet to provide access to a telephone line. 

In the drawings and the description, there has been 
set forth a preferred embodiment of the invention and, 
although specific terms are employed, the terms are 
used in a generic and descriptive sense only and not for 
purpose of limitation. 

Claims 

1 . A communications wiring system characterized by: 
a communications network interface device 
(10) for routing a plurality of source signals from a 
plurality of types of electrical sources, wherein each 
source cable (16) transmits a source signal from a 
predetermined electrical source, said communica- 
tions network interface device (10) comprising: 

subdividing means (18) for splitting each 
source signal into a predetermined number of sub- 
signals, said subdividing means (18) comprising a 
plurality of distribution conductors (20) wherein 
each distribution conductor (20) transmits a prede- 
termined one of said subsignals; and 

output means (44), responsive to said subdi- 
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viding means (18), for arranging said plurality of dis- 
tribution conductors (20) into a plurality of cables 
(46) wherein each cable (46) includes a plurality of 
distribution conductors (20) which transmit subsig- 
nals originating with a plurality of types of electrical 5 
sources; and 

a plurality of reconfigurable outlet assem- 
blies (54) for selectably establishing electrical con- 
nection with the plurality of electrical sources via a 
respective cable (46), each reconfigurable outlet w 
assembly (54) comprising: 

an outlet comprising connector means (60) 
for positioning said distribution conductors (20) of a 
respective cable (46) in a predetermined order; and 

a plurality of interchangeable electrical con- 15 
nectors (68) adapted to be removably mounted to 
said connector means (60) of said outlet, each said 
connector (68) including means for establishing 
electrical connection with the distribution conduc- 
tors (20) of the respective cable (46) which are con- 20 
nected to a predetermined electrical source such 
that each electrical connector (68) establishes elec- 
trical connection with a predetermined electrical 
source, each electrical connector (68) also includ- 
ing removal means for disconnecting said connec- 25 
tor (68) from the cable such that the electrical 
connector (68) can be removed from said outlet 
such that another of said plurality of interchangea- 
ble electrical connectors (68) can be mounted to 
said outlet to thereby establish electrical connection 30 
with other distribution conductors (20) of the 
respective cable (46) which are connected to 
another predetermined electrical source such that 
electrical connection is established with the other 
electrical source. 35 

2. A communications wiring system according to claim 

1 wherein said outlet of said reconfigurable outlet 
assembly (54) comprises a housing (70) having a 
first surface (80) and defining an internal cavity (82) 40 
which opens through said first surface, and wherein 
each of said plurality of interchangeable electrical 
connectors are sized to be individually inserted 
within the internal cavity of said outlet and to remov- 
ably mount to said connector means of said outlet. 45 

3. A communications wiring system according to claim 

2 wherein said removal means of said electrical 
connector of each reconfigurable outlet assembly 
includes a deflectable tab (84) having a raised 50 
shoulder, and wherein said housing includes 
means (86) for deflecting the deflectable tab and 
cooperatively engaging said electrical connector as 
said electrical connector is inserted therein such 
that said electrical connector is removably mounted 55 
to said outlet. 

4. A communications wiring system according to claim 
1 wherein said connector means of said outlet com- 
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prises a plurality of elongate conductors (62), each 
elongate conductor having an insulation displace- 
ment contact portion (64) at a first end for establish- 
ing electrical contact with a predetermined 
distribution conductor of the respective cable, each 
elongate conductor also having a resilient contact 
portion (66) at a second end, opposite the first end, 
for establishing electrical contact with an electrical 
connector (68). wherein the resilient portions of 
said elongate conductors are arranged in the pre- 
determined order. 

5. A communications wiring system according to claim 
1 wherein said communications network interface 
device (10) further comprises input means (14) for 
receiving the plurality of source cables (16) which 
are communicably connected to predetermined 
ones of a plurality of types of electrical sources. 

6. A communications wiring system according to claim 

5 wherein said subdividing means (18) of said com- 
munications network interface device (10) com- 
prises a printed circuit board (22) defining a 
plurality of conductive traces (24) thereon, and 
wherein said input means (14) comprises a first 
connector (30) including a plurality of conductors, 
each conductor having an insulation displacement 
contact portion at a first end for establishing electri- 
cal contact with a predetermined one of said source 
cables (16), and being adapted at a second end, 
opposite the first end, for electrical contact with a 
predetermined conductive trace (24) defined on 
said printed circuit board. 

7. A communications wiring system according to claim 

6 wherein said output means (44) of said communi- 
cations network interface device (10) comprises a 
plurality of second connectors (48), wherein each 
second connector includes a plurality of conductors 
(50), each conductor having an insulation displace- 
ment contact portion at a first end for establishing 
electrical contact with a predetermined one of said 
distribution conductors (20), and being adapted at a 
second end (52), opposite the first end, for electri- 
cal contact with a predetermined conductive trace 
(24) defined on said printed circuit board such that 
each distribution conductor is electrically connected 
with a predetermined electrical source. 

8. A reconfigurable outlet assembly (54) for selectably 
establishing electrical connection with a predeter- 
mined one of a plurality of electrical sources via a 
cable (46) which includes a plurality of distribution 
conductors (20) wherein each distribution conduc- 
tor of said cable is connected to a predetermined 
one of the plurality of electrical sources, the recon- 
figurable outlet assembly being characterized by: 

an outlet comprising connector means (60) 
for positioning the distribution conductors (20) of 
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the cable in a predetermined order; and 

a plurality of interchangeable electrical con- 
nectors (68) adapted to be removably mounted to 
said connector means (60) of said outlet each said 
electrical connector (68) including means for estab- 5 
lishing electrical connection with the distribution 
conductors (20) of the cable which are connected to 
a predetermined electrical source such that each 
electrical connector (68) establishes electrical con- 
nection with a predetermined electrical source, w 
each electrical connector (68) also including 
removal means for disconnecting the electrical con- 
nector (68) from the cable such that the electrical 
connector can be removed from said outlet and 
another of said plurality of interchangeable electri- 75 
cal connectors (68) can be mounted to said outlet to 
thereby establish electrical connection with other 
distribution conductors (20) of the cable (46) which 
are connected to another predetermined electrical 
source such that electrical connection is estab- 20 
lished with the other electrical source. 

9. A reconfigurable outlet assembly according to claim 

8 wherein said outlet comprises a housing (70) hav- 
ing a first surface (80) and defining an internal cav- 25 
rty (82) which opens through said first surface, and 
wherein each of said plurality of interchangeable 
electrical connectors (68) are sized to be individu- 
ally inserted within the internal cavity of said outlet 
and to removably mount to said connector means. 30 

1 0. A reconfigurable outlet assembly according to claim 

9 wherein said removal means of said electrical 
connector (68) includes a deflectable tab (84) hav- 
ing a raised shoulder, and wherein said housing 35 
includes means (86) for deflecting the deflectable 
tab and cooperatively engaging said electrical con- 
nector as said electrical connector is inserted 
therein such that said electrical connector is remov- 
ably mounted to said outlet. 40 
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(54) A communications wiring system including a reconf igurable outlet assembly 



(57) A communications wiring system includes a 
communications network interlace device (10) for rout- 
ing a plurality of source signals between respective 
ones of a plurality of types of electrical sources (16) and 
a number of reconf igurable outlet assemblies (54). Each 
reconf igurable outlet assembly (54) selectively estab- 
lished electrical connection with predetermined ones of 
the electrical sources (16), via a cable (46). The com- 
munications network interface device (10) receives and 
splits the source signals into a predetermined number 
of subsignals which are routed to respective reconf ig- 
urable outlet assemblies (54). Each reconf igurable out- 
let assembly (54) includes an outlet and a number of 



interchangeable electrical connectors (68), such as 
modular jacks, adapted to be removably mounted to the 
outlet assembly (54) for establishing electrical connec- 
tion with a predetermined electrical source (16). In order 
to establish electrical connection with a differertielectri- 
cal source (16), a first electrical connector (68a) can be 
removed and a second electrical connector (68b) can 
be inserted therein. 

Accordingly, the communications wiring system can be 
readily reconfigured by interchanging the electrical con- 
nectors (68a, 68b) to establish electrical connection 
with different electrical sources (16) without rewiring. 
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